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CHEMICAL VAPOR DEPOSITION PROCESS AND APPARATUS FOR 

PERFORMING THE SAME 
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[0001] The present application claims priority under 35 U.S.C. §1 19 to Korean 

Application No. 2000-61264, which is hereby incorporated by reference in its entirety for 
all purposes. 

Background of the Invention 
1. Field of the Invention 

[ffi)02] The present invention relates to a method and an apparatus for manufacturing a 

m semiconductor device, and more particularly to a method of performing a chemical 

ry 

^ vapor deposition process in such a manner that particles can be prevented from 
St forming on a wafer, and an apparatus for performing the same. 
n 2. Description of the Related Art 

[0003] Recently, as information media including computers are becoming more widely 

used, the semiconductor industry has made great strides. From a functional 
standpoint, a semiconductor device is required to be operated at a high speed and to 
have large storage capacitance. Accordingly, semiconductor manufacturing techniques 
are developing to improve integration degree, reliance and response speed of 
semiconductor devices. Thus, strict requirements are required during performing of 
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semiconductor manufacturing processes, such as chemical vapor deposition, which 
forms a film on a wafer. 
[0004] Generally, when a chemical vapor deposition process is carried out, deposition 

gases (source gas) are introduced into a chamber in which the wafer is placed, and the 
deposition gases react with each other in the chamber so that a film is deposited on the 
wafer. However, a part of the deposition gases, which is not reacted during the 
chemical vapor deposition process, is deposited on sidewalls of the chamber or floats in 
the chamber after the chemical vapor deposition process has been finished. The 
'tf deposition gases floating in the chamber or deposited on the sidewalls of the chamber 
r\ cause the generation of particles. The particles can be dropped onto a wafer newly 
eg introduced into the chamber, thereby resulting in ultimate failure of the wafer. For this 
^ reason, a cleaning process is carried out in the chamber before a wafer is newly 
J{ introduced into the chamber. 

: 

[g005] The cleaning of the chamber is carried out by introducing a cleaning gas capable 

of etching the particles in the chamber. That is, after introducing the cleaning gas into 
the chamber, a plasma is formed in the chamber in-situ. Then, after etching the 
particles by using the cleaning gas, the particles are exhausted from the chamber. 

[0006] There are known methods for cleaning a chamber by forming plasma in-situ. 

However, when cleaning of the chamber is carried out by forming plasma in-situ, 
sidewalls of the chamber can be damaged by physical sputtering, so that the chamber 
is contaminated. For this reason, a known method comprises forming plasma at an 
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exterior of the chamber using a plasma device, and introducing the radical of the 
cleaning gas into the chamber so as to clean the chamber. 
[0007] FIG. 1 shows a conventional apparatus for performing a chemical vapor 

deposition process. Referring to FIG. 1, the apparatus has a chamber 10 in which the 
chemical vapor deposition process is carried out. A heater (heating plate) 12 on which a 
wafer W is placed is installed at an inner lower portion of the chamber 10. A shower 14 
for introducing a deposition gas and a cleaning gas into the chamber 10 is provided at 
an inner upper portion of the chamber 10. A deposition gas supply section 20 is 
^ installed at an exterior of the chamber 1 0 in order to supply the deposition gas into the 
f s l chamber 10. Since the deposition gas is made by mixing various kinds of gases, the 
fig deposition gas supply section 20 includes a plurality of gas supply parts 20a, 20b and 
^ 20c corresponding to the kinds of the gases. A gas mixer 1 6 is connected to the 

deposition gas supply section 20 so as to mix the gases. The gas mixer 1 6 is also 
O connected to the chamber 10. Accordingly, the gas supply parts 20a, 20b and 20c 
supply the gases into the gas mixer 16 via respective valves 22a, 22b and 22c and 
through a deposition gas supply line 18. Then, the gases are mixed in the gas mixer 16 
and introduced into the chamber 10. 
[0008] In addition, a cleaning gas supply section 28 is provided to supply the cleaning 

gas into the chamber 10. Since the cleaning gas can be made by mixing various kinds 
of gases, the cleaning gas supply section 28 includes a plurality of cleaning gas supply 
parts 28a and 28b corresponding to the kinds of the gases. The cleaning gas supply 
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parts 28a and 28b are connected to a plasma device 26 via respective valves 30a and 
30b, and through a cleaning gas supply line 24, so that the cleaning gas supplied from 
the cleaning gas supply parts 28a and 28b is excited in the plasma device 26. The 
plasma device 26 is connected to the gas mixer 16, so that the cleaning gas filtered in 
the plasma device 26 is introduced into the chamber 10 through the gas mixer 16, 
thereby cleaning the chamber 10. 
[0009] In order to deposit a film on a wafer by using the chemical vapor deposition 

apparatus of FIG. 1 , the chamber 10 is firstly cleaned before the wafer W is loaded into 
£J the chamber 10. The cleaning of the chamber 10 is carried out by introducing the 
'f: cleaning gas into the chamber 10. The particles deposited on the sidewalls of the 
m chamber 10 and the gas floating in the chamber 10 are etched by the cleaning gas 
^ introduced into the chamber 1 0, and are exhausted out of the chamber 1 0. After 
Jj cleaning the chamber 10, the wafer W is loaded in the chamber 10. Then, the 
P deposition gas is introduced into the chamber 10 through the deposition gas supply 

parts 20a, 20b and 20c, so as to deposit the film on the wafer W. 
[0010] However, while the deposition process is being carried out, a part of the 

deposition gas supplied from the deposition gas supply parts 20a, 20b and 20c flows 
back toward the cleaning gas supply line 24. Since a part of the cleaning gas, which is 
supplied when the cleaning process is carried out, remains in the cleaning gas supply 
line 24, the part of the deposition gas which has flowed back reacts with the remaining 
part of the cleaning gas, so that particles are generated. The particles drop onto the 
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wafer while the deposition process is being carried out, thereby resulting in the ultimate 
failure of the wafer. In addition, the deposition gas which has flowed back is deposited 
on the cleaning gas supply line 24, or floats in the cleaning gas supply line 24, to thus 
contaminate the cleaning gas supply line 24. Accordingly, particles are formed on a 
wafer which is newly introduced into the chamber for the deposition process. 

Summary of the Invention 
[0011] The present invention is therefore directed to a chemical vapor deposition 

^0 process and apparatus for performing the same, which substantially overcome one or 
r;! more of the problems due to the limitations and disadvantages of the related art. 
[§B12] A first objiect of the present invention is to provide a chemical vapor deposition 

s process for reducing particles formed on a wafer. 

[t§i3] A second object of the present invention is to provide an apparatus for carrying 

q out the chemical vapor deposition process. 

[0014] To accomplish the first and other objects of the present invention, there is 

provided a method of performing a chemical vapor deposition process, whereby a 
process chamber is cleaned by introducing a cleaning gas including a fluorine radical 
into the process chamber. A wafer is then loaded into the process chamber. A film is 
deposited on the wafer by introducing a deposition gas into the process chamber, while 
preventing the deposition gas from flowing back toward a cleaning gas supply line. 
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[0015] To accomplish the second and other objects of the present invention, there is 

provided an apparatus for carrying out a chemical vapor deposition process, the 
apparatus having a process chamber in which the chemical vapor deposition process is 
carried out. A first supplier supplies a cleaning gas into the process chamber for 
cleaning the process chamber. A plasma device is installed between the process 
chamber and the first supplier, to excite the cleaning gas supplied from the first 
supplier. A second supplier supplies a deposition gas into the process chamber, so as 
to deposit a film on a wafer. A mixer mixes gases supplied from the first and second 
supplier into the process chamber, and a mechanism is provided to prevent the 
deposition gas from flowing back toward the first supplier. 
[ffei6] In accordance with the above-noted method and apparatus, when the film is 

being deposited on the wafer, the deposition gas is prevented from flowing into the 
cleaning gas supply line, so that particles are effectively reduced. 
[gli7] Further scope of applicability of the present invention will become apparent from 

the detailed description given hereinafter. However, it should be understood that the 
detailed description and specific examples, while indicating preferred embodiments of 
the invention, are given by way of illustration only, since various changes and 
modifications within the spirit and scope of the invention will become apparent to those 
skilled in the art from this detailed description. 
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Brief Description of the Drawings 
[0018] The present invention will become more fully understood from the detailed 

description given hereinbelow and the accompanying drawings which are given by way 

of illustration only, and thus are not limitative of the present invention, and wherein: 
[0019] FIG. 1 is a schematic view showing a conventional apparatus for performing a 

chemical vapor deposition process; 
[0020] FIG. 2 is a schematic view showing an apparatus for performing a chemical 

vapor deposition process according to a first embodiment of the present invention; 
[0§21] FIG. 3 is a flow chart showing a method for performing a chemical vapor 

*] deposition process carried out by the apparatus shown in FIG. 2; 
[8822] FIG. 4 is a timing chart for explaining the supply of gas in the apparatus shown in 

^ FIG. 2; 

[ft)23] FIG. 5 is a schematic structural view showing an apparatus for performing a 

q chemical vapor deposition process according to a second embodiment of the present 
invention; and 

[0024] FIG. 6 is a flow chart showing a method for performing a chemical vapor 

deposition process carried out by the apparatus shown in FIG. 5. 
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Detailed Description of the Invention 
[0025] FIG. 2 shows an apparatus for carrying out a chemical vapor deposition process 

according to a first embodiment of the present invention. Referring to FIG. 2, the 
apparatus has a chamber 40 in which chemical vapor deposition on a wafer W is 
performed. A heater (such as a heating plate) 42, on which the wafer W is placed, is 
installed at an inner lower portion of the chamber 40. The heater 42 is maintained at a 
temperature of 400 to 600°C when the chemical vapor deposition process is being 
carried out. Since the wafer W is placed on the heater 42 having high temperature, a 

C= large amount of deposition gases are reacted to form a deposited film on the wafer W. 

y3 

'f\ A shower 44, through which the cleaning gas and deposition gas are introduced into the 
gs chamber 40, is provided at an inner upper portion of the chamber 40. The shower 44 
^ includes a plate having a plurality of pores. The deposition gas is vertically supplied 
r: onto the wafer W through the pores of the shower 44 so that a film is deposited 
q thereon. 

[0026] A gas supply section 50 is provided at an exterior of the chamber 40. The gas 

supply section 50 supplies the deposition gas which is reacted in the chamber 40 to 
deposit a film on the wafer W and an inert gas for forming the process atmosphere in 
the chamber. Various kinds of gases can be used as the deposition gas, so that the 
deposition gas supply section 50 includes a plurality of gas supply parts corresponding 
to the kinds of the gases. In this embodiment, first to third deposition gas supply parts 
50a, 50b and 50c are provided, although the number of deposition gas supply parts 
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should not be limited in number to three. A gas mixer 46 is connected to the deposition 
gas supply section 50 through a deposition gas supply line 48. In addition, the gas 
mixer 46 is connected to the chamber 40. Switching valves 52a, 52b and 52c are 
respectively positioned between the first to third deposition gas supply parts 50a, 50b 
and 50c and the deposition gas supply line 48, so as to control the flow rate of the 
deposition gas. Accordingly, the deposition gases supplied from the first to third gas 
supply parts 50a, 50b and 50c are introduced into the gas mixer 46 through the 
deposition gas supply line 48. Then, the deposition gases are mixed in the gas mixer 46 
and are introduced into the chamber 40. 

In addition, a cleaning gas supply section 58 is provided to supply the cleaning 
gas into the chamber 40. The cleaning gas is made by mixing a gas capable of etching 
the particles which are attached to sidewalls of the chamber 40 or which float in the 
chamber 40, with an inert gas (as a carrier gas for carrying the gas) capable of forming 
a process atmosphere in the chamber 40. Accordingly, since the cleaning gas is made 
by mixing various kinds of gases, the cleaning gas supply section 58 includes a plurality 
of cleaning gas supply parts corresponding to the kinds of the gases. In this 
embodiment, first and second cleaning gas supply parts 58a and 58b are provided. The 
cleaning gas supply section 58 is connected to a plasma device 56 through a cleaning 
gas supply line 54, so that the cleaning gases supplied from the cleaning gas supply 
parts 58a and 58b are excited by the plasma device 56. The plasma device 56 is 
connected to the gas mixer 46 through the cleaning gas supply line 54. 
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[0028] Switching valves 60a and 60b are respectively positioned between the first and 

second cleaning gas supply parts 58a and 58b and the cleaning gas supply line 54, so 
as to control the flow rate of the cleaning gas. Accordingly, the cleaning gases supplied 
from the first and second cleaning gas supply parts 58a and 58b are filtered by the 
plasma device 56, and the filtered cleaning gases are introduced into the chamber 40 
through the gas mixer 46. 
[0029] When the chemical vapor deposition process is carried out, the switching valves 

60a and 60b connected to the cleaning gas supply section 58 are closed off, so that the 
y3 cleaning gas is not supplied into the chamber 40. However, since the cleaning gas 
~\ supply line 54 is opened, a part of the deposition gas flows back toward the cleaning 
J5 gas supply line 54. If the deposition gas flows back into the cleaning gas supply line 54, 
s the cleaning gas supply line 54 becomes contaminated by the deposition gas, thereby 
5 forming particles. The particles can drop onto the wafer W while the deposition process 
j{ is being carried out, thereby resulting in the ultimate failure of the wafer. Accordingly, a 

back-flow preventer is provided to prevent the deposition gas from flowing back. 
[0030] The back-flow preventer includes a branch line 54a which is branched from the 

cleaning gas supply line 54. The branch line 54a can be positioned at any position in 
the cleaning gas supply line 54. In the present example, the branch line 54a is 
positioned at a position of the cleaning gas supply line 54 at which the plasma device 
56 and the cleaning gas supply section 58 are connected to each other. In addition, a 
back-flow preventing gas supply part 62 is provided. The back-flow preventing gas 
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supply part 62 is connected to an end of the branch line 54a and supplies a back-flow 
preventing gas so as to prevent the deposition gas from flowing back. Here, the back- 
flow preventing gas is a second inert gas which may be different from or the same as 
the first inert gas used in the cleaning gas. A switching valve 64 for controlling the flow 
rate of the inert gas is installed at a position at which the branch line 54a is connected 
to the inert gas supply part 62. 

Accordingly, when the deposition gases are supplied into the chamber 40 from 
the first to third deposition gas supply parts 50a, 50b and 50c, the back-flow preventing 
gas supply part 62 supplies the second inert gas (as the back-flow preventing gas) 
through the cleaning gas supply line 54. Therefore, the second inert gas is continuously 
supplied into the chamber through the cleaning gas supply line 54 while the deposition 
process is being carried out, so that the deposition gas does not flow back toward the 
cleaning gas supply line 54. 

Hereinafter, a method for performing a chemical vapor deposition process by 
using the apparatus shown in FIG. 2 will be described. FIG. 3 is a flow chart showing a 
method for performing a chemical vapor deposition process, which forms TEOS (tetra- 
ethyl orthosilicate) film on the wafer W. Firstly, the chamber in which the chemical 
vapor deposition process is carried out is cleaned (step S10). Since the particles which 
are formed when the former deposition process is carried out remain in the chamber, 
the gaseous polymer (polymer generated from the deposition gas in the prior deposition 
process) in the chamber is etched and exhausted by the cleaning process, before the 
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chemical vapor deposition process is carried out. In order to clean the chamber, a 
fluorine radical capable of etching the gaseous polymer and the first inert gas for 
forming the process atmosphere in the chamber are introduced into the chamber. 

In detail, the cleaning gas supply portion supplies NF 3 gas (an active gas which 
functions to clean chamber 40) and the first inert gas into the plasma device 56. At this 
time, the plasma device 56 excites the NF 3 gas so that the excited NF 3 gas, and the first 
inert gas which is in an un-excited state, are introduced into the chamber 40. An inert 
gas such as nitrogen, helium, argon, etc. may be used. In this example, argon gas is 
used as the first inert gas. The particles attached to the sidewalls of the chamber 40 
and that float in the chamber are etched (reacted with the excited cleaning gas) and 
exhausted by the fluorine radical. 

In order to introduce the fluorine radical into the chamber 40, about 3000 to 
4000cc of the gases, in which the NF 3 gas and the first inert gas are mixed at a ratio of 
1 to 1 , are supplied into the plasma device 56. Then, the fluorine radical created in the 
plasma device 56 and the first inert gas are introduced into the chamber 40 so as to 
clean the chamber 40. When the cleaning process is carried out, the pressure of the 
chamber 40 is maintained at a higher pressure than when the deposition process is 
performed. For example, the chamber is maintained at a pressure of 450 to 550 Torr. 

When the cleaning process is finished, the cleaning gas supply section 58 stops 
supply of the cleaning gas. Then, the deposition gas is supplied into the chamber 40 so 
as to pre-coat sidewalls of the chamber and the upper portion of the heater 42 on which 

12 



SEC.843 

the wafer is loaded (step S12). The pre-coating process is carried out under a same 
process condition as the deposition process of the wafer, except for the time condition. 
That is, by the pre-coating process, the chamber atmosphere is properly formed in 
advance and a pure material having a predetermined thickness is deposited on the 
sidewalls of the chamber, so as to allow the gas to effectively form a deposited film on 
the wafer. At this time, a part of the deposition gas introduced into the chamber 40 for 
the pre-coating process can flow back toward the cleaning gas supply line 54. 
Accordingly, the second inert gas as the back-flow preventing gas may be 
simultaneously introduced into the chamber 40 through the cleaning gas supply line 54. 
[pfd36] When the pre-coating process is finished, the wafer is loaded on the heater 42 

03 (step S14). Then, the deposition gas is introduced into the chamber 40 from the upper 
3 _ portion of the chamber, so that the film is deposited on the wafer (step S 1 6). 
[1)37] When the TEOS film is deposited on the wafer, a mixed gas of TEOS of 2000- 

q 2500cc and helium gas of 1 8000-22000cc, which includes ozone at about 1 3-1 6 

percent, is introduced into the chamber 40. In addition, the chamber 40 is maintained 
at a pressure of 170 to 230 Torr. The TEOS film deposition process is performed for 
several seconds. At this time, the second inert gas is introduced into the chamber 40 
through the branch line 54a which is branched from the cleaning gas supply line 54. 
[0038] In greater detail, the deposition gas (which includes a reactant gas and a carrier 

gas for carrying the reactant gas) for depositing the TEOS film on the wafer is the mixed 
gas of TEOS (the reactant gas) of 2000-2500cc, helium gas (the carrier gas of the 
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reactant gas) of 18000-22000cc, and ozone gas which contains ozone at about 13-16 
percent by weight. The ozone gas may be created by supplying an oxygen gas of 
14000 to 16000cc into an ozone generator. The above gases are supplied from the 
deposition gas supply parts 50a, 50b and 50c and are mixed in the gas mixing part 46 
so as to be introduced into the chamber 40. At this time, the temperature of the 
chamber 40 is in the range of 500 to 550°C, and the pressure of the chamber 40 is in 
the range of 170 to 230 Torr. When the deposition gas is introduced into the chamber 
40, the second inert gas as the back-flow preventing gas is simultaneously introduced 
into the chamber 40 through the cleaning gas supply line 54. The second inert gas may 
be nitrogen, helium or argon gas or a mixture thereof. Since the second inert gas is 
introduced through the cleaning gas supply line 54, the deposition gas is prevented 
from flowing back toward the cleaning gas supply line 54. 

If the amount of the second inert gas to be supplied is insufficient, the deposition 
gas can flow back toward the cleaning gas supply line 54. In addition, if the amount of 
the second inert gas to be supplied exceeds a predetermined level, the second inert 
gas may interrupt the reaction of the deposition gas, so that the film is abnormally 
deposited on the wafer. Thus, the amount of the second inert gas to be supplied is 
varied according to the kinds of the gases and the thickness of the film to be deposited. 
Generally, the amount of the second inert gas to be supplied into the chamber is in the 
range of 30-100% by volume with respect to the total amount of the gases introduced 
into the chamber. In addition, when the deposition process is carried out, instead of 
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providing the carrier gas for the reactant gas, an excess amount of the second inert gas 
may be provided into the chamber through the cleaning gas supply line 54 so as to 
function as a carrier gas for the deposition gas. 
[0040] When the film is deposited on the wafer, the wafer is withdrawn from the 

chamber (step S18). 

[0041] FIG. 4 is a timing chart for explaining the supply of the cleaning gas, the 

deposition gas and the back-flow preventing gas. As shown in FIG. 4, the back-flow 
preventing gas is supplied into the chamber together with the deposition gas during the 

J3 pre-coating step (step S12) and the deposition step (step S16). The back-flow 

f.\ preventing gas is not supplied during the cleaning step (step S10). In the cleaning step 

3 (step S1 0), the first inert gas which acts as a carrier gas for carrying the active gas, i.e. 
NF 3 gas, is introduced. 

[|p42] The back-flow preventing gas supply part 62 can be separately provided. 

i~j However, the cleaning gas supply section 58 may also include a back-flow preventing 
gas supply part which supplies the back-flow preventing gas into the chamber 40 so as 
to clean the chamber. Accordingly, the back-flow preventing gas can be supplied from 
the cleaning gas supply section 58 so as to prevent the deposition gas from flowing 
back toward the cleaning gas supply section 58. 

[0043] Since the deposition gas does not flow back toward the cleaning gas supply line 

54, the cleaning gas supply section 58 is prevented from being contaminated. In 
addition, since the particles caused by the contamination of the cleaning gas supply line 
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are reduced, the yield rate and reliance of the semiconductor device are improved. 

FIG. 5 shows an apparatus for carrying out the chemical vapor deposition 
process according to a second embodiment of the present invention. In this 
embodiment, instead of supplying the back-flow preventing gas, a switching valve is 
provided to prevent the deposition gas from flowing back toward the cleaning gas 
supply section. The apparatus and method for performing the chemical vapor 
deposition process in this embodiment are substantially identical to the apparatus and 
method described in the first embodiment of the present invention. So, elements which 
are identical to the elements of the first embodiment are designated with the same 
reference numerals and will not be further described below. 

Hereinafter, the apparatus for carrying out the chemical vapor deposition process 
according to the second embodiment of the present invention will be explained with 
reference to FIG. 5. In this embodiment, the structure and the function of the chamber 
40, the cleaning gas supply section 58, the plasma device 56, the deposition gas supply 
section 50 and the gas mixer 46 are substantially identical to those of the first 
embodiment. However, the branch line 54a for preventing the deposition gas from 
flowing back toward the cleaning gas supply section 58 and the back-flow preventing 
gas supply part 62 connected to the branch line 54a in FIG. 2 are omitted in this 
embodiment. When an inert gas supplied from the branch line for forming the process 
atmosphere in the chamber in the first embodiment is necessary in this embodiment, 
the inert gas may be supplied from a separate deposition gas supply part. 
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[0046] In this embodiment, a switching valve 66 is provided at a connection point 

between the cleaning gas supply line 54 and the gas mixer 46, in order to prevent the 
deposition gas from flowing back toward the cleaning gas supply line 54. The switching 
valve 66 is opened only when the cleaning process for the chamber 40 is carried out. 
That is, the switching valve 66 is closed off while the pre-coating process and the 
deposition process are being carried out. 

[0047] Hereinafter, a method for performing a chemical vapor deposition process by 

using the apparatus of FIG. 5 is explained with reference to FIG. 6. The method of the 

Ci present embodiment is similar to the method of the first embodiment. 

yp 

[$348] Firstly, the chamber 40 in which the chemical vapor deposition process is carried 

gg out is cleaned (step S20). In order to clean the chamber 40, a fluorine radical capable 

i y 

s of etching the gaseous polymer and an inert gas (which functions as a carrier gas for 

Jj-j carrying the flourine radical) for forming the process atmosphere in the chamber are 

Si 

^ introduced into the chamber. The fluorine radical is created by exciting NF 3 gas by 

s z 

using the plasma device 56 installed at an exterior of the chamber 40. When the 
cleaning process is finished, the cleaning gas supply section 58 stops the supply of the 
cleaning gas. Then, the switching valve 66 disposed between the cleaning gas supply 
line 54 and the gas mixer is closed off (step S22). 
[0049] Then, the deposition gas is supplied into the chamber 40 so as to pre-coat the 

sidewalls of the chamber 40 and the upper portion of the heater 42 on which the wafer 
is loaded (step S24). The coating process is carried out using the same process 
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conditions as during the deposition process of the wafer, except for the time condition. 
That is, by the pre-coating process, the chamber atmosphere is properly formed in 
advance and a pure material having a predetermined thickness is deposited on the 
sidewalls of the chamber 40, so as to allow the gas to be effectively reacted to form a 
deposited film on the wafer. At this time, since the switching valve 66 is closed off, the 
deposition gas cannot flow back toward the cleaning gas supply line 54. 

[0050] When the pre-coating process is finished, the wafer is loaded on the heater 42 

(step S26). Then, the deposition gas is introduced into the chamber 40 from the upper 

€5 portion of the chamber, so that the film is deposited on the wafer (step S28). Since the 

by 

~: switching valve 66 is still closed off while the film is being deposited on the wafer, the 
S deposition gas cannot flow back toward the cleaning gas supply line 54. Accordingly, 
s_ the particles caused by the deposition gas flowing into the cleaning gas supply line 54 
JH are prevented from forming in the cleaning gas supply line 54. When the deposition 
f4 process is finished, the wafer is withdrawn (unloaded) from the chamber 40 (step S30). 
[0051] As described above, according to the present invention, the deposition gas is 

prevented from flowing back toward the cleaning gas supply line 54 while the film 
deposition process is being carried out So, the deposition gas cannot contaminate the 
cleaning gas supply line 54 and particles are effectively reduced while the film is being 
deposited on the wafer. Accordingly, the yield and reliability of the semiconductor 
device are improved. 

[0052] The invention being thus described, it will be obvious that the same may be 
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varied in many ways. Such variations are not to be regarded as a departure from the 
spirit and scope of the invention, and all such modifications as would be obvious to one 
skilled in the art are intended to be included within the scope of the following claims. 
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